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(43)4>IBH 8 *P (1996) 9^175 
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(54) [«M©««5] :/7Xvffia»it*J:rxy9X^«i«&ft 

(57) mm] 
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I 

iBmm2) niLLtzmn^-.^^. ni-Ltzi^m^wt. lo 
i=^um.\^fzf7X^^±^mi:'tti^rnzm-r^m 

Sffi * tiJ A * -5 * OSSi^KitK fit <t t * * 

T. 

OTK^a^*^ 5 wjES 1 os*s<;p'va«<£i»»-r«^ 1 
1 le®^, Mi2m 1 <DRK;np-cm^±izm 1 o 

St. 30 

aKS3xa«)a. m2 0R*£;i^icst^s«iiHSfiSi»» 

4 Xeo^. mfE1S&(©aS±©» 1 <D«K±{C 
m 2 (DttK$JgJ5E3-lt«^ 5 XSi. 

6xat. *»e^5«Kf^«xa*«&iHi«iojg-rxa 

*f:05:/^X-7X>v5">i^«Cj;l3K;*r^Xgi:. 40 

j:oTjgj«$ns d t ^^lat-r* :^7Xv5ag;^^. 
a$:^n^'n{cwr^>m 1 rosjj;tp. m2<osir>*Ps *5 

!£fi:Lfe-OOTtl3AO*:^M.Tt^«i!$ni<i:*lc. fliiffi 
& StSiP (c** ,b TS « ^ ffi A ^ fc s!) OS^igHftffilS 

^!asi;?ffitc43.uT. so 
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1 xe«'«, mJiem 1 «si&*PTa«±icm i © 

m^fS2xm<om, «(tges«$^£^a^(cR-r^3x 
at. 

sg^3xa(^)^. m2(Ds.it^tp\znumitis^i^& 
^K^4xa©^. ttjiesffi±<o^i©«^±jc^2<o 

e^K^ J^fig:^ -B-^^ 5 xa <h , 

6xat. 

m^fH 6 xaws. si^HJiK»ffi$mi2ig i 3 
cDs^jtP'v^K-r-sm 7 xa t . 
^^m7xa©^. «it2m2oe^Ko±{c«K^}g4£-r 
smsxai. 

msxa©^, Bi/««rfBS«i«WE«asirM-r^?x 
at, 

*^e.;5:^SKffSS!xa*1t8!c[ElJSip)I-rxa<i:. . 

mizmi<oRfe.^, »2orjs*f. *sj:tx/*fctt^3 
■sxat. 

(0 0 0 1] 

;^tt«*?iJfflb;t:/^Xv^ffiffi (JJIT. PCVDtii^) 

-r -5 * 0 xvias^e * 7 x-7jffl3i:^tt 

fcHUT, y7Xv^4aftfX*3lt5R;£;tt^^*<«A$ 

LJ6^c:i:JCJ:0. ^mmt:i^-tL. ^eJC^Sfc/N* 
•e-^ :/7 XvjasgSis J; X-7«agi;^ ft ic 
CO 0 0 2] A^A^^Sf^, TK^-OJgf&iP'N.O 

y * »}f * ii^ib-r s ««i * wr ^ ^ ^ IS 
fer 7 xt^&siiii*3 xvMa::^ffi{cBg-r 5 
ssicjpfTic (-^--cjt) wijatEti^^oizm&^^mmit 



( 

3 

Sri^BE-r-5^i654Sl*no"~IO"ciii-*©jaStc I ®{cjgA 
(0 0 0 3) Wt£b;tRJS?SJ:0;fa: 

mmt. numi<o^izm^m-sti, se>jc, ±ffia« 

1 <D^mi^m±iZJ&0!i^'^i> Z. 
10 0 0 4] croiS, mi ©jRJBJP©F«iS»Cf«f«bfc^ 
*£!t*j*<m2®^£«{*:^*J^^$-B--5IS, ±<i4m-r^^ 

$=?^»cis:t^, c:ne.S:*iiufc^. ip-^mi. »2, 

tcBl<DS*5iPTPSi|^®<*:S&. m2©S*&ipTISi 
b£LT. pin M^jy-f^t-F. ^lCJt«3E^Se^fPH 

ii■^i:•r-5^#. #tc*rJST*s. 
[0 0 0 51 as-r-5-E-<D«©scic.to^^3i 

I2:lt^cii:»rj;0, •?-<oS©:Sr2i9:^/t«3©co;?^-T?J4 
;^<, 4~ioe:lc-r'5c:t*^T^«>, iiK LT. PIN . 

PINPIN. PINIPIN , NIPIN . PINIP . • • • • ^©«'& 

tb0iJ. *fJsSbAc7t!^Wx:^;l'^i/\'> Hfti(Eg)S:W-e-UJe> 
fiSJ^tf. PIN }8^€:Egp . Egi . Egn 
(Egp>Eg1 ^Egn) t LfcW-N-W(j£ViEg-8^liEg-)£ViEg) 

tg-&S:2 0«^tT^tt/S:PINPINl«ig»C*3V>T. Eg 
Pi. Egi,. Egn,. Egp, . Egi,. Egn, ( Egp, >Egn, ^Egi, 
^Egp, SEgi, SEgn, ) t LTStt. Egp. (2. 0~2. 4eV) . E 
gn, (1.7 ~2. IeV)S:SixC,.i (0<X<l).Egi, ,Egp, (1.6 ~ 
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1.8eV)$SilCJ;0. Egi, .Egn, (1. 0 ~1. 5eV)$:SixGe, .. 
(0<X<1) iLT^CtSC:<t!4<offig-C*^, t^t^i>9>9 
A«|jg t f -5 ICliS^SJ^ $r 6 ^Mm-)tl\,t^^-^. 
[0 0 0 6] Sfc. NIN ifcttPIN i^^,!:UTMIS-FET 

2(ds;;c^t:;^s:o I ss:. S6.tc. m i ©sfp^tcss 
j^ji/^^&s L/T^ 3 s s ©N® * ;t « p s?&f^a-r-5 3 

Tf^Sa$nfc:/7 Xvffl]l$^il*j J;tX 

XT5!ia5^te*ffi«-r * c t * s w t r*. 

[0 0 0 7] 

[«£5(5©ftW] -llStc, PCVDSfifCi5l.iT, ^icSfS:^ 

St) 43j;l/*5J-7iia{b^^(ictS*E:LT. K^kS^ ({£ 
Vifc. fie*. PCVDSfi{CML.T«. ±TtCJPfT¥S<^l' 

it. -^x&^tztb. pm. IS. a^t^Nm^mi^m 

«(*:SO^*6#)*< 2 0 B CD^^COXa® P + iZ 

&mffvoco.2 ~o.6vb*^i§?>n-r. SiK^gsssaA/cB 

Tt*. PSS<0«ISS:f^e)^i:bT'b. ^lOI^+lC 
PHw^|i6tl*<igAU-^»-r< . ^^'f H^tt*^mja:V» 

[0 0 0 81 z-cDKmrnmit^^iz^f-m^^^L 

-'.AMI TOJte^St)10-*~10-* ( Qcm) -'TL*^ 
ffioit*%^lC*iViT. Bife«flgIO-'~lO \ AMI T© 

Tte^gtt. 1 xio-'~9 xio"' ( Qcm) -'tmmi^ 
■ -^SJit^^^;p©pcvDsa©*■^>•^'•5^^A$^^*■ti•^iL/i 

50 ©IC. *tllSAlC^.5{±5g|T*^>aiL»!58S©S;£;S^ 
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f^§?:^ffij Bafa53¥l2^10B( 4#^PS53- 152887 ^) , 

-055608 ^) fcpu<^^e)nTv»*. ssjc. raiK 

i^m:^^i BSfa54^8^16B( !tfSBg54- 104452 \Z 
[0 0 0 9] cn6.<^)%B^«. 0iJ;ttiPIN jg-&«:*T-2) 

CO^^tagfi, 300 ±20X:SS^WbTUS-3TVifc. 
3gcS*^ ^J;ltiiOcni' t? 1 ~iOt5:-c*o;t. :L<r)fzit>. 
[0 0 101 

[^?«*<«9iLJ;5<i:-r«.^S] S^-5S*£;^2LSS:ff^ 
[0 0 1 1] *%B^ti. K;±0,t^/j:gSS^£#f»t-r-5fc 

mLxm^±\zm^^m0s.ri>mz. Kfc^^a-ouzio 
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[0 0 12] 

[^s^«ftr^fci6(D^®] 

XT^asggfi. fflStb/iSD.^^s. jiitt/cigEE^ 
la;. ^^xfn±i^ft:ryx^%±^^^^n^n\z^-r 
-5iiicosirvip*5<tc/m2©si£:<^<t. Hfite5j«;ipic*f 
b T ^n-enffl 3i t ;t -o CD m A □ L T igg $ n ^ 
t^^tc. wia#s*£;*p<c^bTas*aiA$-ts--5Acii)co 

[0 0 13] (^2^0^) ^^BJoy^XvfflSSIg 

fiv $fijibfcAnf?*#S. ffisibAciJEE^g:. ^teitXJijt 
bfcy^xvfgfe^as-E-n-^'nfc^-rsii i osib 

bT-en-eniSS: bfe-^offlAP S::^' bTtg 
sg^n-si^fc, t9^2S•s^£:^plc*^bTass:mA^■^^ 

[0 0 14] (^3^?^) :^%BJ©y^X-7^ag;^fe 

tucwr-5^ios*£:j^*5J:t^S2©s*E;iPt, ^ins 
osjjjjp tcj* bT^n-enfflS: bfc— poffi A □ Sr^^ b 
T«igi!sn2.t*jc. s^fl^&s^t^^F^c«bTS«s:alA 

*p-vs«$^i(,-r*mixst. ^fe^iiaw^. sfi 

IB» 1 <DS*£;*PTfi«±»c^ 1 2 
xet, aK»2Ig©S^. fJES«?&B9i2*aaicM 
T^SXgt. Set^3lS©m. M2cOS^E:*PlcHUt 
gt}t2S«Sr^Si$-B:^m4Ig<h, ^K^4Ig®^. 
mitB^S:®S«±(Dm 1 <OSilK±»c^ 2 ©atK^rJ^fiK^ 
-a-^^SXet. Se[S5Xe©«. HO^WESffiSrW 

ja^^a^fcM-rnexst, *^e.;^-5i^]Kf^8!xs<&^s 
smtsoig-rxei. Hatemi©Rft:^itp*3j;u:/sfe« 
m 2 <D^fCs^\zin-ti>p^m\z^mBfS.(^m\z{mLrzK 

*-r-5iii<ti&#-r-5:i<t*^m<»:-r^. it. ±12^ 

[0 0 15] (S4f8?«) *5!q«oy7XvMa:^ffi 
«. jfiicbfctti^^eisii/ffiaibfcMiE^i&^'^n^* 

sjisjpt, c:n?)<DS*e*p{c«bT-eti^^nffl5ib/c- 

OOffiAnS^bT«g!$n«.<!:*tC, f}t2&SJE:i(PlC 
^Bflt2mi<OS*BjtP'\Sffi^£^©i-r-2>miXS<i:, ^iS 



( 

7 

ES«^HillB*ii^lCMT^6Xe<i:. Sf^E^exlK^) 

r^mixmt, ^fe^7xso^. mits^2wg^Mo 

±tc%SM«r}^5£T^^8XSi:. ^SXIKT)^. 
l2a«S:fII2*aSICM-r^9Xgt. *»6;S:«.SIKf^ 
S!XS««»:lHl»>?iirxSt. WIB^IWSjS*^. ^ 

y 7 X V X «;/ 5^ > tC J; 0 ^*-r -5 Xg <!: S; *-r d t 
[0 0 16] 

[0 0 17] '^\z. ^m*msz^nftswL\t, ftt^ 

±IBm 2 ±IBa«(C«M?£:Jg^-r^fc*© 
-5. c:coJ;5;a:XS*»»3jg-rcttcJ;oT, S«w± 

mi©SJC*P, m2©SlS^P, ^3 WiSJStPtTi^^n-^ 
nfflit Lfc— D AP LTt^iK^E tlTVi^ fc*, 

ic. :^^mit, &mi:m^-r^mz, ^Km0(Dp^mz 

[0 0 181. 
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(5) . ^J^«aiM5^ (7JU5:^-€-<D<l!l©-b75-yi7T 
t)<tl/0 T^O, -^-WitS^rlOO ~300iiiiii <hLyi. $ ^. 

ic. ccDSJtvi;p(5) wnfiilic-itcDy^Xviim^fT^c 
(2")«, CBjA«X7^>UXSIJ:Oi^iO. Cl©ma(2) . 

(2')^SoT}SfcT:*o«?*t-^(3) Jt^fasso- 

10 350 "C, «RJA«300 'CIC«L±1 *C<D«gS{CT*]'li$n 
Ir^S. R^Ett^^cte) tt. <kO*^->:*-'f-tf(26)S'^T 

^i^$n-5. -*froms(2) . (2')«. «;^fflmiis(i3) 

fCiOB^i^(10KHz~100MHz, f^g6<J(r«13. S6MHz) 
5~200WO3*${CT«ti^^?ni), S*S^<D^S0^fi£i|^ 
*jJ:i;'\'JC;a. *3!l^«)=^r 'JT^fx«, »ap(i3) 
J; 0R*6;l=rt©m:'3lliBffl/N*-'l'::'(i4)€"vTa-:$"J - 

fSiE:'3S:0.05~0.6torr . ftSMlCtiO. 3lorr lC«Jt3 

[0 0 19] cK^^KOKiStPtcjoAT, 0 

ETtiAP#llcS«4oJ;tXSS*:;i'^(4) S:SJS*p"(5) 

rttcjfA, *fc«rtJ;o*p^('?i^m-r^S)«ta(i2)* 

%f)mti^^ti^. a««. A';i':;'(39)S:'vTa-:J"J- 
jK>:^(37)ICT. 0.001 ~0.01torrlCjtS5l#*^SnT 

(8) J:Omico^(7) (ci^Ui^n^., do^io^ti^ 
30 (8) «. Sf»P(l3)J;0^^*i^A^^n:>cg/£<i:7iO. 
A-jWr(40), 4?>y(38){C<t»5*^§I^Ai;5:Sn. IB 1 
05^1(7) i:MllS^ffi+5i-<SK25<i:fj:^fc. ^-LT, S 

s*5<ty:s«!}^;u:J^(io). (iDAtm o^(7)^5n 
-s. c:<os«7f:;uy(ii)i±. ^i<dS(7) 

[0 0 2 0] c^JtsKSJ^fiKs-a-fc^. ss*3 
J;0:*;P^^(4) ■eS(2) . (2')lc:iiI0. ^gflcifO 

40 -5. Z:0±»Ci^«<$a*f^5^><!:-r^« 
^, *;i/^^(ll)(C->r >;/^(32)*Wtt. m2CO^(30)IC 
c:»(32)tj<tu^;^i:g:<^->r •y:5'(33)li. £^ 

*3j;t;s«7f:;i'y(4) \t, m2osj£;;s(42)tc^$n. 

y(4) (oenijfi. snxiio«8i»c,«Mfi%»c!fiscuT«j!a 

50 [0 0 2 1] COm2<D5t£:JtPt)SJc;lta{*:WJSAP(2 
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an, JVl^-:/(l4). R$§|3l?>y(20)$:ST^1-gClC»tai 
.'\Tg^^P(13)J;D?Sa®®AtC.toT. :*ca/ElC$-B- 

Vc^. y- hy\-;u:/(36)$«.t-tT^g5ic5iO{±5^tn-5. lo 
[0 0 2 2] &.±<Di^m^K>m'i*^ti.ta<, ^mM\t. 
mioyRfC-miz. z(omzfsnf^nft 

*3j;t;»i)lttlfll(29). (41)**bTU»-5. CCDH 
1. ^2, ^3«^(S, ^a$-&T^t-tT*3l9, Z.(D^ 

m(D^<Dm'^<Dxum^umam\zw,i. ^2o^<i^ 

0A;u:r(S2). (53). (54)*muAncois, MSb. s 

s*3j:ix»S5t:;i'y(ii)(ir)(n") t)mm<Dm, z.<d 

[0 0 2 3] 3!in^T$e.fc, ti±»itti«{c*jiiT. as 30 

^pfflorij^^i'rs^di), S2ros*£;*^ffl*;i'^(ir) , 
cosisipffl jj^;!'^' (11 " ) *-5-n^*ni?ffl JcEBii- b ft -5 

t>, mi. ^2. m.3(DS;&*PlC^*tT. KfCtt^fls: 
tt. 1?^(6)(27)(28) OMIAl:J;l5^-n-en«tl&Sn 
■5. "tCDKman-mt. 0 2(A), (B) i3j;tX(C) 
Jj;UT^$nTVi-5. 1212 (A) H*3liT, 7K^Tf&SRL 
fcxJ}?^>(43). ->^>(44). S*£:*PrtS<?5X-v5^>i/' 

ffl:«f:^. fi»JA«CF, (o, = o~sx) , ifcHNF. , ^^k!^ 

;ltfTMS(5^h^^f^;Uv'7> Si (CH, ). ) (46). *3j;t;^ 

■V 'J 7;^f7.Tr*-57K5g. Sufi's U ':7A(47)3j^ES$n 50 
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[0 0 2 5] c:ne.«^(*:«. Dftffiff( TX^DpC- 
^')(50) . ^WVUy(5\)imT. JSAe(6) iO^l 
CDSJiSi^JC#t«S3n4. CKD^-^. SixC, (0.2gX^ 

1) T-f^€>n^mS«. PStLTIri^. AKTS;itlC 
iO. 1.7 ~2.5eV (DEg (X^^JU^^^^^I' y) ^Wf-S 

trlf*iei|i|£««:*SK±JC100 -300 A©J?StC}gfiJc 

^T-e-fc. KiKof^^n. *m^Aotiisic^-5#ff^ 

TT'^X-T^ffiJij BSfil56. 10. 14!t$PBa 56-103627^) 

\zmi'<M^inx^>^Ai. m^ii. 250 ~33o t:. ^ 

izm 'CO. 1 -O.itorr . y^X-^fgtfflUfigO^igiSa: 
13.56MHz. S~100W. KM}Bi5£^RaiO|i>~10»<t u 

[0 0 2 6] SlE*P(^g«. 5 ~30lH]f^Kt- -5 1 7 U-f 
( »>t) *<^*-r-5©T. CF, *fc«NF 

, tCj:f9y7Xvx<:/^>ybT^*-rn«<fct\ 02 
(B) « I ScTJT^r-fU^TX. *fc«5~100 A<D:k^-S 

^S'&SrS^LTVi-S. gp-^. ->5>(45)CF, (0, =0~5 
«) . ^y*J7:ffXX$>^^U'yAm^lOfiO. 5-2 
O^IC'VU '5AJCT*»JSn*:->^ >JCJ: 0 Jte^S? 1 
XIO-' — 9 X10-' ( Qcm) ■'. 5—20X10-' ( Q 

cm) <Dm^mr^^mmmm^^mi^'S:o.4 ~im 

mCDjftSlCf^Sibrc. 02(C) «02(A) 

Nl!T*ei^T**7*Xk>(48). ->7>(43). Xy^ 
>{fm:fSX(45), TMS(46) 4^^- 'J 7;tfX(40) Srtl^tU. 
100 -500 A®NSIH^^#:S*f^Mtfc. 
[0 0 2 7] ;J><LT. 0 3 lr^-r*n#»«±ia>lN SI 

'<fc. 03(A) {CiJViT. 7,x>l/X<7)$P^^^StS. 

^ft\ttiyh><DtiQ<yu^iy:rji'y^)\^i:.±\z:^y^> 

UXK*iJ^fiKSnfcS«(70)±«CPM*^<*:^(71). I 
S¥««:e(72). NSi|£^«^S(74)±»3;a:'&il^««f^(7 

2) ^i¥mL. :i<n±.mzno (Dia<m^iti&mmmm^ 

600 -800 A p, =10-2SQ/D$-f^S(bAc. i«£*C» 
— ^SCW^fr^SSlTli. AMI (lOOmW/cm' ) ICT 6 -7. 5X 
/3iiid' b36»#snJic*^-3;t*<. *tt}lSA®ttlS»::«^*«!! 
m<r)niL^m^izn\^^r. 7.5 ~9.5V3mm' *^f#^n 
fc, Ld^L. *%HJT(i. S«5f:;l/^(4) <&&SJS*pa 
5i^?;lrL/!:li-&. fiiiJ16V3iiim'. — /KJC12-15X OBt^ 

[0 0 2 8] ^fe. *:;Ui5^^&s;£:;*p*fflicLrci®^. 
9.0 -12.5% wii5ViSfi^T$)ofc. zt\itm.m. Ti^'^m 

©JF*ieiBjigA*Eft±bfccittc*S. $€)tc. ilHl<D/\* 
•y5^lC*3liT, lOcm' CDS^$50-500 fet) n -t'-O 

CO50-500 Fi-V^z>fth<D^, 0.2 - 2 R <!:*?)1/I00 IC 
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[0 0 2 9] 03(8) ^7 7>©iP€S3ttt«S(76) 
±{CITO(500 ~800 A) (78) . tSJcCXK^kXTT. ^itit 
Kft7>5^^:>(79) (100~300 A) J: 0 iCc^>{£->- hJft 

m. {p. =5~20fi/D ^m^m <DmmMmmm) 

*^Offi1««200 ~250 n$:2O~30R»CSTTtf. lOcm' 
[0 0 3 0] BI4«*5!l«<Dy7XvCVD fetf, #tCi»' 

-S. aSJCfeV^T. 04 (A) timS(2) . (2')S:*¥:^ 
ifilfC^fTfC, *fc»«(61)*S®*SVi»ca5«LT«ffi 20 
ti«SFBl<£20~40iBinOFBiraT^ttfe, -^-OEg 

^tt07K¥tcK:ttfcfe©T&-5. SiSiP(l) <^»S*5 
i3(S) itSlOO -^SOOm . ft^6tllC(tl80mDi 

-ecDSStt, 200 ~400iBm *Wr2>fc«e>. 10CB©S 
S(CEI®WJD€ 8 tSCT«;/i< #®20«:S:10~30?iJiBS$ 
Z<Dttlit>. liHlOSigA'>;/g^T50~ 
600 tSC«f^-5Ct75<T#. eie*<DspfT¥«iCT«, *o 

[0 0 3 1] 04(B) ttmS(2) , (2')SrSia:^[6]»C. 30 
*;feS«(61)©«®( ttJgfiKH) S-ail:^|6HC. SffiS: 
SV»tcS>«S-e-TS:ttfcfccoT*^. ^oft!iti(A) tl^ 

•r(A) , (B) ?£5V»tc55SCfT^Tt>.}:t^. 0 4(C) « 

teTfeS. 0BTJi01(A) (OlOc^)^*^*^^^^^;^:^ 

oT^-s. EP-6» nnnm2) . (2")$:Sj&fS!:^i^ic*- 

U. «S(6i)li. ;^;U^^(60)lcD-x-<>^$n. S^r^ 
«(S) ®nffl»Cttttl?Sifflt-:5'(3) d<iSS:ttSnTVi-5. 

[0 0 3 2] T-fWimt-r^izit. -:5<7)msJ:oj^ 40 

(63)J:Ong|5tca[ai$n5. ^:<Z)7FS©Slti:*fiR<fe«. 

l^il) ^C cine. 75<^5fe-r -set SrSSCrc*. fc-^O) 
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